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Nutritional composition for improving skin condition and preventing skin diseases 

The present invention pertains to the use of an ingestable composition containing L-camitine 
5 and at least one component having an anti-oxidative activity for stimulating the lipid 
metabolism in the skin of an individual, which results in an improvement of the general 
condition of the skin, in particular dry, sensible or reactive skin, and in prevention of the 
occurrence of skin diseases, such as dermatitis. In particular the present invention relates to 
the use of such a composition for the preparation of a pharmaceutical composition or of a 
10 food, in particular a functional food. 

The skin is the largest organ of the body and serves as a protective shield against 
environmental influences, such as temperature or physical bearings. The skin also assists in 
regulating the body temperature, stores water and fat and prevents entry of pathogens into the 
15 body. Daily life in our industrial society has a detrimental impact on the skin in that 
environmental factors, such as air pollution, or stress in profession affect the skin's condition, 
which in the long run result in a deterioration of the skin's status and eventually performance. 

In general, for preventing deterioration or even improving the condition and/or performance 
20 of a skin's two approaches are known. The first approach resides in applying topical 
formulations directly on the skin, such as creams, ointments or lotions, which may prove 
effective under certain circumstances. These formulations do, however, suffer from the short- 
comings that the symptoms instead of underlying causes of a deterioration or a disease in the 
skin are treated. 



A second approach for improving the skin's condition involves administration of ingestible 
compositions designed to act from within the body. Several such compositions have been 
proposed in the art, which, however, often contain rare and expensive starting materials of 
plant or animal origin. The Jackson Laboratory (USA) has reported that a reduction of the 
30 dietary fat content may lead to a reduction of the incidence of specific skin diseases, such as 



25 



t 



c The reduction of fat content in the diet did. however, 
dermatms m certam strains of m.ce. The reduction ^^^^ 

=win disease and did not suppress ulcerative dermatitis, in aoQ 
only postpone skin disease ano ai individuals or 

c ^r. inHividuals of a specific age, e.g. eittier young 



ingredients they contain. 



,ov*. a „u««o„a, co.posU.o„, «.c. ™y ^ -aj. ^^^^ 
provides reUef to all individuaU .nespecfve of the,r age anO/o g 
,0 condition and/or by preventing skin diseases. 

... prohle. has heen solved hy using an -es..— ZZ:^ 
carnitine and at least one compound having an anti-oxidative activity, 



lipid metabohsm in the skin of an individual. 
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..„g t. intensive .sear. .0. dneeted to .e o. v^. ^ 

aiets ad— e ^ « ; .ensib.e or reactive 

provided a protecttve effept o Based on 

while also assisting in preventmg skm ' ' ^ identification of .he 
thts findings, subsequent s«.dies have been earned ou.. whtch 



essential ingredients, which yield the effect observed. 



this beneficial effect could be observed when a diet relatively rich in 
Bven more ^^^^^ , ,e general unders.and.ng in the ar. in .ha. 

. fat ha. been gtven, whtch s ess n ^ 

. srgnifioant i.proven«n. of he s ^^^^ ^^^^ 

content of fat in an individual s d.et. This trait 
normal diet in Western societies conmins a high amount of fat. 

, . . ,.,iviw as observed when using .he inges.able composi.ion 
30 The lipid merabolism stimula.ing activi.y as ooserv 



may go along with an increase of lipids in sebum. 
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These effects will lead to an overall improvement of the skin's condition and prevents the 
onset/incidence of a skin disease, such as dermatitis, in particular ulcerative dermatitis, ulcers 
associated with diabetes, circulation disturbances, mechanical trauma, physical, chemical or 
5 microbial noxae or eczema. The ingestable composition is also intended for reduction of 
itching. In addition, when using the present composition an improvement of the skin 
condition of individuals may be observed, that have a decreased lipid secretion in sebum, one 
of several causes of a condition often designated as "dry skin" or "sensible skin". 

10 The term "ingestable composition", as used in the present application comprises any food- 
acceptable composition. 

The term "improving skin condition and preventing skin diseases" comprises not only the 
improvement of skin conditions and a prevention of skin diseases, but also a balancing of the 

15 processes occurring in the dermis. A nutritional composition according to the present 
invention stimulates the lipid metabolism an in particular increases lipid secretion in sebum, 
and helps thereby to produce a protective sebum layer on the skin. As well known sebum is a 
complex mixture of fats, cells, free acids, which mixture is secreted by sebaceous glands and 
protects the skin from external influences. Without wishing to be bound to any theory, it may 

20 be therefore assumed that for an increasing of the lipid secretion in sebum various different 
and interacting metabolic processes in the body have to be influenced. 

The term "L-camitine" as used in the present application comprises both, the naturally 
occurring amino acid L-camitine, as well as acyl-derivatives of L-camitine, such as e.g. the 
25 acetyl-derivative of L-camitine or the propionyl L-camitine. Said compounds may be 
isolated from natural sources, or may be synthesized chemically. The preferred ingredient is 
the naturally occurring amino acid L-camitine. 

The term "component having an anti-oxidative activity" or "anti-oxidative component" com- 
30 prises any food-acceptable components having an anti-oxidative activity, such as vitamin C, 
vitamin E (tocopherols and tocotrienols) and derivatives thereof, such as e.g. vitamin E 
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.ceu.e, carcenoids (carotenes, lycopene. .u.em. zeaxanthme), ubiquinones (e.g. CoQlO) «a 
catechms (e.g. ep.gaHocatechin gaHa.e), coffee ex^cs containing poiyphenoU and/or 
diterpenes (e.g. kawheo. and cafestC), g.nRgo b.ioba ex.ac,s. grape or grape seed ex.ac,s 
nch ,n proanthocyanidins. spice ex^acU (e.g. rosen.ary). soy ex^acs containmg rsoflavon^. 
phytoestrogens, compounds that upregu.a,e cell antioxidant defense (e.g. ursodeoxychohc 
Ld for increased gluu,thione S-transferase, ursolic acid for incased cataiasc. gtnseng an 
gingenosides for increased superoxtde disntutase and natural sources thereof, such as herbal 
Licines), compounds being a source of thiols, such as e.g. „poic acid, cysteine, cysttne 
methionine. S-adenosyi-methionine. taurine, glutath.one. natural sources thereof, o 
conrpounds up-regulaHng the.r in vivo biosynthesis, as well as mixtures of a„.,-ox,dat,ve 
eomponents, such as e.g. mixtures of dte above-mentioned an.i-oxidative components. 

The amount of L-camitine to be administered datly to an tndtvtdual is at least 1 mg per leg of 
body weigh, per day. and is preferably in the range of from 1 mg to 1 g per kg of body wetgh. 
per day. and more preferably in the range of from 5 mg to 250 mg per kg of body we.gh pe 
day Especally for humans. L-cam.tine may be chosen in an amount of 7 to 70 mg per kg of 
body weight per day, .n particular of 29 .0 31 mg per kg of body weight per day. For pets 
such as dogs and cats. L-camitine may be chosen in an amount of 21 to 210 mg per kg o 
body weight per day. in parttcular of 19 to 21 mg per kg of body weight per day. In case o 

A ' ornn^nnt^ firfi varicd based on the molecular weignt 
L-camitine derivatives, the corresponding amounts are vanea oaseu 

of the compound. 

A complete nutrittonal compositton of a human or mammalian food m essentially dry form 
may comprise for example up to 1800 to 2200 ppm (parts per million) of L-cam,ti,,e or a 
; derivative thereof, more preferably up to 750 ppm of L-camitine or derivative thereof, most 
preferably 510 to 750 ppm of L-camitine or derivative thereof 

Nutritional composUions comprising an amount of an.i-oxida.ive componen,(s) in an 
amoun. of for example at least 0.025 mg per kg of body weight per day, preferably from 
0 0.025 mg to 250 mg per kg of body weight per day, provided good results. 
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An example for a combination of anti-oxidative components is e.g. a combination of vitamin 
E (or derivatives thereof) with at least one additional anti-oxidative component, preferably an 
anti-oxidative component having a higher water-solubility as compared to vitamin E, such as 
a combination of vitamin E and at least one, preferably two or three of the antioxidative 
5 components selected from the group consisting of vitamin C or derivatives thereof, grape 
seed extract, and cysteine. 

An example for vitamin E or a derivative thereof for use in a nutritional composition 
according to the present invention is e.g. alpha-tocopherylacetate, in particular in the (all 
10 rac)-configuration, which is commercially available. Vitamin E or said derivative may be 
present in an amount corresponding 2 to 6-times, preferably 4,5 to 5.5-times the AFFCO 
recommendation as a daily dosage. 

Without wishing to be bound to any theory, sebum appears to be the major physiological 
15 route for vitamin E secretion in human facial skin and it is assumed that Vitamin E 
supplementation may act as a protection against lipid oxidation, in particular in the sebum. 

Vitamin C may be chosen in an amount of 1 to 4 times the amount of vitamin E, preferably 
1.5 to 3 times the amount of vitamin E, more preferably 1.7 to 2.3 times the amount of 
20 vitamin E, most preferably 2 times the amount of vitamin E. An example for vitamin C or a 
derivative thereof for use in a nutritional composition according to the present invention is 
e.g. stabilized vitamin C commercially available from Roche. 

An example for grape or grape seed extracts rich in proanthocyanidins for use in a nutritional 
25 composition according to the present invention are Grape seed proanthocyanidin extracts 
(GSPE) comprising monomers and polymers of catechins and tannins, which are 
commercially available e.g. under the name Grapemax (Burgundy Botanical extract) or Gra- 
vinol (Kikkoman). Grapemax contains e.g. 25 % catechins, 45 % oligomers (2 to 6mers) and 
35 % tannins. GSPE may be included for example in an amount of 0.02 to 100 mg per kg of 
30 body weight, more preferably 2.5 to 40 mg per kg of body weight as a daily dosage in a 
nutritional composition according to the present invention. Especially for humans 2.5 to 10 
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™g of GSPE per of body weigh., and espec.aUy for pet anima.s. e ca. and dogs. 7.5 .o 
30 mg per kg of body we.gh. could be used as a daily dosage. 

wherein the mole ratio of L-camitine and/or acyl-derivative(s) 
Nutritional compositions wherein me mo „„i^„, .„d/or 

.Hereof with respect to anti-oxidative component(s). i.e. the amount of L-^ hne and^^ 
ive(s) the eof ,n tmo,]) / amount of anti-oxidat.ve component(s, in [molB ,s .n 
of 2:1 to ,00:., more preferably in the range of between 4:1 and 50:1, most preferably 
in the range 5:1 and 10:1 provided in particular good properties. 

^ term "source of fa." as used in the present application comprises any food-ac^ptable 
i rd/or oiKs, irrespecive of their consistency at room temperature, ,.e. irrespective 
1 h r said "SOU ce of fat" ,s present in essentially fluid form, such as e.g. soy o or „ 
Telly solid f^om such as e.g. hallow. Thus, in the context of the present invention h^ 
essenudiiy , ui , xv..:* tprm "unsaturated fatty acids" as 

terms "fa.(s)" and "oil(s)" may be used interchangeably. The term unsamra ny 

.J f.m, -Mrfs i e fatty ac ds having one C-C double- 
used herein comprises monounsaturated fatty acids, i.e. tatty 

bond, as well as fatty acids having more than one C-C double-bond. 

The nutritional compositions according to the present invention may comprise fats of amma. 
Id/or vegetable origin. For example, vegetable oils such as com oil. sunflower 01 saMowe 
ripesL oi, soy bean oil, olive oil, borage oil, blac« seed oil. peanut o„. nee bran 
o a'mll ;..s:sucH as tallow, in particular beef tallow, and «sh oi, may be use. Mo. 
pr ferably, the source of fa. may comprise unsaturated fatty acids, or . ennc^ w«h a f. 

J » Th, «iurce of fat (either in its natural form or alter an 

oomorisinE unsaturated fatty acids. The source 01 10' k ^ . . 

comprising „„samrated fatty acids (including unsahirated 

enrichment) may comprise at leas. wt. ^^^^^ 
5 fatty acids bound as glycerin esters, firee unsaturated fatty acios, 

bid in any other fonn, each on basis of total content of fa..y acids presen. in said sourc e o 
I The souL of fat may also comprise essentia, fa.ty acids (linoleic and alpha linoleic ^ 
and polyunsaturated fany acids, such as gamma linoleic acid, arachidonic acid, 
eicosapentanoic acid, and docosahexanoic acid. 



» 



7 

Fish oils are a suitable source of eicosapentanoic acids and docosahexanoic acid, while 
borage oil, blackcurrent seed oil and evening primrose oil are suitable sources of gamma 
linoleic acid. Rapeseed oil, soybean oil, linseed oil and walnut oil are suitable sources of 
alpha-linoleic acid. Safflower oils, sunflower oils, com oils and soybean oils are suitable 
5 sources of linoleic acid. Olive oil, rapeseed oil (canola) high oleic sunflower and safflower, 
peanut oil, rice bran oil are suitable sources of monounsaturated fatty acids. 

Preferred fats which may form the basis for a source of fat and may be used for the 
preparation of a nutritional composition according to the present invention are hallow, in 

10 particular beef hallow, and soybean oil. In particular, said source of fat may also comprise 
fatty acids belonging to the family of n-3 polyunsaturated fatty acids, and in particular alpha- 
linolenic acid. Without wishing to be bound to any theory, for example alpha-linolenic acid is 
deemed to be a precursor substance in the mammalian metabolism for the formation of 
eicospentaenoic acid, prostaglandins of the 3-series and leukotrienes of the 5-series and is 

15 supposed to provide beneficial effects on the human body and on the human skin. 

' 

In a preferred embodiment, if the source of fat used for the preparation of a nutritional 
composition according to the present invention is soybean oil, then the composition may 
comprise at least 1 wt.-%, and up to about 7 wt.-% of fatty acids in n-3 form, for example. 

20 

Advantageously, said n-3 fatty acids and are present in a weight ratio of (n-6 fatty acids) to 
(n-3 fatty acids) of from 3:1 to 10:1, more preferably of from 4:1 to 8:1. If necessary, 
different animal or vegetable oils may be combined in order to obtain a desired composition 
of the fat source, for example fats rich in n-3 fatty acids may be added to a fat or a 
25 composition of fats having a lower content of n-3 fatty acids. 

Depending on the fomiulation intended for the nutritional composition, the fat content may 
vary. In case of a nutritional formula intended to provide a complete meal or snack or in case 
of a nutritional supplement to be consumed with a meal having a relatively low fat content, 
30 the nutritional composition may comprise up to 40 wt.-%, preferably of from 6 to 25 wt.-%, 
more preferably of from 10 to 12 wt.-% of a source of fat on basis of the total weight of the 
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,io„ in case of a numtional supplement intended for consumption with 
nutrifona, compos.t on c s^ o ^^^.^^ 

— -,„g a ^ 2 ; 7 '^:% on basis of .He tota, weight of the nutHtiona, 
fat in an amount of at least u.3 wi. 



source of fat in an 
composition. 
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A- „ to the oresent invention may be further supplemented 
The nutritional composition according to the present ^^^^ ^^^^^ ^^^^^ 

.Uh a food-acceptable carbohydrate source and/or a ou.^ of p ^^^^^ 

j« the carbohydrate source may be flour, grain or sw 
peptides. For example, the -"^"^ oligosaccharides, such as e.g. 

harley. sorghum, miUet, oat, -■^"^^ ^ .^p^pHate fibers may 

sucrose, glucose and com syrups may also be » ^^^^^^ ^ 

be added. The amount of carbohydrate provioeo oy , „Aohvdrate, more 

. desired. For example, the food may contain up to « 

preferably 45 to 60 % w,.-% of carbohydrate, on the basrs 



nutritional composition. 



> f„r are nutritional composition accordrng to the present invenhon 

suitable protein sources for the un«o P ^^^^^^^ ^^^^^^^ 

„ay be selected from any su.table an.mal o g 

sueleta, meat, meat and bone meal. ^2rXl'>^^ i dates, egg protems, dietary 
Wheat gluten, soy flour, soy p,„,ein, pepttdes. and 

.0 proteins, such as whey, casern, gluten. ^' ^ '^'^ ^ ^^^^ ^ p„r 

amino acids (without considermg the amoun , ^ ^ o/ tn about 70 wt.-% of 

example, the nutritional composihon may contatn from about .2 w..-/. 
protein on the basis of the dry weight of .he total compos.uon. 

. A o«,ino acid sources may be selected based 

--r;:, ...» -^ir r-r..=r r; 

minerals, flavoring agents, gums, prebiotics P 



30 



incorporated into the nutritional composition as desired. 
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provided in the form of plant material, which contains the prebiotic. Suitable plant materials 
are e.g. asparagus, artichokes, onions, wheat, yacon or chicory, or residues of these plant 
materials. Alternatively, the prebiotic may be provided as an inulin extract or its hydrolysis 
products commonly known as fructo-oligosaccharides, galacto-oligosaccarides, xylo-oligo- 
5 saccharides or oligo-derivatives of starch. Extracts from chicory are particularly suitable. The 
maximum level of prebiotic in the nutritional composition is preferably about 20% by 
weight, especially about 10% by weight. For example, the prebiotic may comprise about 
0.1% to about 5% by weight of the nutritional composition. For nutritional composition 
which use chicory as the prebiotic, the chicory may be included to comprise about 0.5 wt.-% 
10 to about 10 wt.-% of the nutritional composition, more preferably about 1 wt.-% to about 5 
wt.-%, each on basis of the dry weight of the total composition. 

The probiotic micro-organism may be selected from one or more microorganisms suitable for 
human consumption and/or for a consumption by mammals and which is able to improve the 

15 microbial balance in the intestine. Examples of suitable probiotic micro-organisms include 
yeast such as Saccharomyces, Debaromyces, Candida^ Pichia and TorulopsiSy moulds such as 
AspergilluSy Rhizopus, Mucor, and Penicillium and Torulopsis and bacteria such as the 
genera Bifidobacterium^ Bacteroides, Clostridium, Fusobacterium, Melissococcus^ Propioni- 
bacterium. Streptococcus, Enterococcus , Lactococcus, Staphylococcus, Peptostrepococcus, 

20 Bacillus, Pediococcus, Micrococcus, Leuconostoc, Weissella, Aerococcus, Oenococcus and 
Lactobacillus. Specific examples of suitable probiotic micro-organisms are: Saccharomyces 
cereviseae, Bacillus coagulans. Bacillus licheniformis. Bacillus subtilis. Bifidobacterium 
bijidum, Bifidobacterium infantis, Bifidobacterium longum, Enterococcus faecium, 
Enterococcus faecalis, Lactobacillus acidophilus, Lactobacillus alimentarius, Lactobacillus 

25 casei subsp. casei, Lactobacillus casei Shirota, Lactobacillus curvatus, Lactobacillus 
delbruckii subsp. lactis, Lactobacillus farciminus, Lactobacillus gasseri, Lactobacillus 
helveticus, Lactobacillus johnsonii, Lactobacillus reuteri, Lactobacillus rhamnosus 
{Lactobacillus GG), Lactobacillus sake, Lactococcus lactis. Micrococcus varians, 
Pediococcus acidilactici, Pediococcus pentosaceus, Pediococcus acidilactici, Pediococcus 

30 halophilus. Streptococcus faecalis. Streptococcus thermophilus. Staphylococcus carnosus, 
and Staphylococcus xylosus. 
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m,v be in powdered, dried form, especially in spore form for 
.He pro«o.,e ^^"-^^^ ^J^^ , ,,,,,, .icro-„r.anisn, ma. .e 
™cro-organisn. wh.eh o,m s .^ ^ 

encapsu,a.ed .0 addmona Hy .nc«. ^^^^^ ^ero-organism ,s used, .he 

„«rtx. fa. ma.rix or polysaochande mamx. 1 P ^^.^ 
„„.ri.iona, e„mpos,.ion preferably con.a,ns abou. 10 .o ^^™< 

th*. nutritional composition, more preferably aooui lu 
n.icro-organism per gram of the nutritional p .imposition may contain 
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basis of the dry weight of the total composition. 

. . He emulsifiers may be incorporated into the nutritional composition if 
nirer^pfdrr-c L ... . ™»o. and d..lyceride. and 
lo. Ind di.siycer.des. S,n.,larly, sui^ble .aUs and ..bi,i«r. may be .nCuded. 

i,i„n mav be used for humans and/or mammals, in particular pe.s, 
respective target mammal. 

K .^ministered to the respective individual as a supplement to the 

rr,rr— , ~ 

also be a complete and nutritionally balanced food. 

. f r.A. mav be produced as is conventional. Apart trom tne nu 
foods or pet foods may be pro ^^^^^^^ 

composition according to the present invention, these foods pet 
or more of a carbohydrate source, a protein source and lipid source. 
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For dried foods or dried pet foods a suitable process is extrusion cooking, although baking 
and other suitable processes may be used. When pet food is extrusion cooked, the dried pet 
food is usually provided in the form of a kibble. If a prebiotic is used, the prebiotic may be 
admixed with the other ingredients of the dried food or pet food prior to processing. A 
5 suitable process is described e.g. in EP-A-0850569. If a probiotic micro-organism is used, the 
organism is best coated onto or filled into the dried pet food. A suitable process is described 
in EP-A-0862863. 

For wet foods or wet pet foods, the processes described in US-4,781,939 and US-5,132,137 
1 0 may be used to produce simulated meat products. Other procedures for producing chunk type 
products may also be used, for example cooking in a steam oven. Alternatively, loaf type 
products may be produced by emulsifying a suitable meat material to produce a meat 
emulsion, adding a suitable gelling agent, and heating the meat emulsion prior to filling into 
cans or other containers. 

15 

Nutritional compositions for human consumption may be for example a nutritional complete 
formula, a dairy product, a chilled or shelf stable beverage, soup, a dietary supplement, a 
meal replacement, and a nutritional bar or a confectionery. 

20 The nutritional composition can be enterally administrable, for example in the form of a 
powder, a liquid concentrate, or a ready-to-drink beverage. If it is desired to produce a 
powdered nutritional formula, the homogenized mixture is transferred to a suitable drying 
apparatus such as a spray drier or freeze drier and converted to powder. 

25 In addition thereto, a usual food product, such as e.g. a fermented milk, a yogurt, a fresh 
cheese, a renneted milk, a confectionery bar, breakfast cereal flakes or bars, drinks, milk 
powders, soy-based products, non-milk fermented products or nutritional supplements for 
clinical nutrition may also be enriched with a nutritional composition according to the 
present invention. 



30 
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rr.n«;umed bv the human and/or 
P,«. -he amount of *e food composmon to b — ^ J 

^n^a. .0 obtain a ben.fica. effect w... depend upon .ts .ze s type, -0 - S 
r^osen accoMing to the genera, ,tnow,edge in tbe at, by a s.tUed person. 

Hon according ,0 the present invention may be expected too be highly 
The nutrttiona, -P-"™ — .„,„3 „„ .he s«n without re,uiring a 

""""''^t" Thus, the present inventton overcomes a prejudice 

..--nsupposed.hatsuche.ectsmayon,yach.evedon,y 



on basis of a diet relatively low in fat. 
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. A that the components of a nutritional composition according to 

activity of the respective component when used alone. 

are eiven by way of illustration only and in should not be construed 
E following examples are given oy vay ^(.ipht 

^ f th. nresent application. AH percentages are given by weight 
as limiting the subject matter of the present appii h 

■ ^- .A ThPv are oreceded by a brief description of the figure, 
unless otherwise indicated. They are preceaeu y 

,i,„.e , is a diagram sb„v.,ng the hair sebum Hpid amounts measured by HPLC, on ma^e 
C57BL/6, f^d diets A to E as described ,n example 1 and a diet F. Sebum hp.ds were 
3 IL ^1 . dlglycendes and triglycerides tmd cholesterol and wax 



esters. 



F.xample 1 

25 nhgftrvations in " tvurine model 
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^u,(\ y design and diets 

J ^ ifFa rrPdo f France) at 9 weeks of age. Upon amval 
» , , n'^iw /fil were obtained from Ifia creao ^,^^<lIw.c; a 

Male mice C57BL/6J were ^^^^ ^^^^^ ^^.^ 

mice were housed by groups of 6 animals. After ' J individually Mice had 

/A t« p^ nf 1 2 mice each and housed individually, mice iw 
were randomized in 5 groups (A to E) of 12 mice 
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free access to water and were submitted to 12 hours light and dark cycles. 

Dietary intervention in adult mice was a 3 months feeding from 12 to 15 months of age. 

Dietary intervention in old mice was a feeding of 2 1 to 24 months or a long-term feeding of 
over 21 months (from 3 to 24 months of age). 

5 All animal groups were fed Ad lib (ad libidum) except for the group of caloric restricted mice 
which was fed 67 % of the daily food consumed by the control Ad lib group. Animal weight 
was measured once a week. 

The control diet (diet A) composed of 18% proteins (soy and whey), 11% fat (soybean oil), 
10 59% carbohydrates (starch + sucrose) and 10% cellulose was supplemented with either a 
cocktail of antioxidants comprising vitamin C, vitamin E, grape seed extract and cysteine 
(diet C) and/or L-camitine (diet D and E respectively). For caloric restriction (diet B) fat, 
starch and sucrose were reduced to provide 67% of the daily calorie consumption of the Ad- 
lib control group while providing 100% for proteins, minerals and vitamins. These diets are 
15 as follows: 

Diet A - Control: 18% proteins (soy and whey), 11% fat, 59% carbohydrates, 5% cellulose 
Diet AL - Control: long term administration of Diet A over 24 months; 
Diet B - Caloric restriction: 18% proteins (soy and whey), 7.7% fat, 32.5% carbohydrates, 
5% cellulose; 

20 Diet BL - Control : long term administration of Diet B over 24 months; 

Diet C - Cocktail of antioxidants: Diet A + 0.19% vitamin C, 0.03% vitamin E, 0.075% 
grape seed extract, 0.4% cysteine; 

Diet D: Diet A + 0.3% L- carnitine + cocktail of antioxidants of diet C; 
Diet DL - Control: long term administration of Diet D over 24 months; 
25 Diet E : Diet A + 0.3% L- carnitine; 
Diet F: Diet A + 0.3% L-camitine. 

As mentioned above, the study as described in the present invention was inter alia originally 
directed to determine the effects of caloric restrictions on the mortality of mice, for which 
purposes Diet B was administered to the animals. 



9 
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It was noted that one of the comparative 
to inflammatory skin diseases and helped to 
dermatitis, and increases the hpid secretion in sebum. 



diets - Diet D - had a protective activity with respect 
avoid dermatitis, in particular ulcerative 
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t ii^^rative dermatitis in C57BL/6J 

, .nd dermatitis are characteristics of C57BL/6J mice, inbred and can 

r~:r:i:r.e. ... as .o. ... ... . 

dermatitis in the various diet groups. 

Table 1 




. • A . diet comprising a composition according to the present invention 
15 The mice which received a diet compnsmg <i v 

15 inemicc n^nr^ nf dermatitis as in the other diet groups. 

(Diet D) had a significant lower mcidence of dermatitis 

^1 ^AT orouD^ developed at mid-life (12 to 18 

Many of the mice belonging to the control group (AL group) de p 

. .-. c that lead to extensive skin damage, skin infections and 
months of age) ulcerative dermatitis that lead to 

• Kt 1.., m oarticular mice on control diet experienced a high mcidence o 
20 important weight loss. In panicuidr, 

mortality due to skin disorders. 
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Mice fed the control diet were more prone to skin disorders than the mice belonging to the 
other diet groups. Few skin lesions were observed in groups DL and BL at the end of the 
study (2 for BL, 2 for DL). Thus, a diet with caloric restriction (B, BL) and diet D (DL, D) 
appeared to have a protective effect 

Additionally, it has been noticed in the present study that mice of control group A, developed 
dermatitis by 12 months of age, i.e. later than reported previously by the Jackson Laboratory 
(USA) Thus, the control diet itself seem to provide a protective factor, and further studies 
indicated that this protective factor is the relatively high content of alpha-linolenic acid in the 
soybean oil which has been administered during the study. Table 2 shows the content of 
alpha-linolenic acid and linoleic acid of soybean oil compared to com oil. 



Table 2 



Essential fatty acids (FA) present in the diet (% of total FA) 




linoleic acid (LA) 18:2 n-6 


alpha-linolenic acid (ALA) 18:3 n-3 


Com oil 


57 


0.9 


Soybean oil 


53 


7 



Results superior to the standard diets with respect to a stimulation of the lipid metabolism 
were also obtained when using a diet comprising L-camitine and two of the following 
antioxidants: vitamin C, vitamin E, grape seed extract and cysteine. 



Example 2 : Measurement of hair sebum lipids in adult and old mice 

Hair sebum lipids of mice C57BL/6J of example 1, fed with the diets A, B, C, D and E as 
described in example I, were measured by HPLC. Sebum lipids were grouped in 3 classes: 
(1) polar lipids: diglycerides, fatty acid and cholesterol (2) triglycerides and (3) non-polar 
lipids: cholesterol and wax esters. 
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THe resu,. *a, are represented n T^b.e^ ^^^^^^^^^^ 
„on.po,ar Hpids (cho>e«ero, an wax P ^^^^ 

eholesterol) were increased m ad.U rn^ce fed ( ^ 

however was no. significantly mod.f.ed ,n d,e. D (Ta«e 4 ' g 

u A cimiificantlv reduced amount of total npias. « 
fed calonc restriction had -^'^-^^^ 1 Upid balance was 

Hpids and triglycerides .n the sebu. ^^^ '.^^ ^^^^ ^ „ ^..portion of 
n^odified in the caloric restricted rriice (Table 4. hght ) 
triglycerides and an increase proportion of polar l.pids. 
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Cholesterol / wax Esters 
(non polar lipids) 



Table 3 

r t Kair ■ IS month old mice 

Lipids as ug by mg of nair _ — 

Triglycerides 



[cholesterol / DiglycerW®® /FA I 
» (Polar lipids) 



Total lipids 



2.10 



0.33 
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^!^:'J:^^l^"^'^^-' of upid. per mimsran. of hair. 



Table 4 



p value 

0.0370 
0.2674 
0.0148 

0.7881 



NS 



NS 



p value 

0.0037 
0.9589 
0.4176 

0.2145 



p value 

0.4403 
0.0161 
0.0050 

0.4647 



Total lipids 
p value 



0.0076 
0.4218 
0.0203 

0.3005 



20 



25 



Me.su« Of ... se.u. ^ -;^":::;t:l,„ .3 s.a.ed in camp. , for 

Tables 5 and 6 represent the results of the d.etary supp 

old mice. Total hp.d hair sebum amount from mtce fed d.ets C. D 



« 
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significantly contrarily to the caloric restricted mice, which show a decrease of total hair 
sebum lipid. Lipid balance was modified in diets B, BL, C and D in a similar manner, with an 
increased proportion of cholesterol and wax esters and a decrease proportion of cholesterol, 
diglycerides and fatty acid lipid classes. In addition caloric restriction short-term shows a 
5 decrease in triglycerides as seen in adult mice. 

Table 5 





Lioids as 


jQ bv ma of hair 






Cholesterol and wax esters 


Triglycerides 


Choi. / Diglycerides / FA 


Total 


















mean 


sem 


mean 


sem 


mean 


sem 


mean 


sem 




A 


5.09 


0.82 


3.21 


0.81 


2.25 


0.15 


10.55 


1.31 




B 


6.58 


0.62 


1.32 


0.36 


1.46 


0.14 


9.36 


0.87 




C 


12.03 


0.88 


5.38 


1.45 


2.62 


0.06 


20.03 


2.05 




D 


10.08 


1.07 


3.49 


0.87 


2.43 


0.16 


16.00 


1.82 




E 


9,81 


0.72 


5.81 


0.95 


2.37 


0.06 


17.99 


1.33 




BL 


6.30 


0.53 


1.17 


0.28 


2.50 


0.08 


9.96 


0.71 




DL 


11.13 


1.09 


5.66 


0.90 


2.96 


0.17 


19.74 


1.91 





10 Hair sebum lipid amount (in grey box) and lipid balance (light box) of 24 months old mice. BL and DL 
represents long-term feeding of mice with diet B and D respectively. 
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Statitical analvsU 


i usina the 2-sided Student t-test 




Cholesterol and wax esters 


Triglycerides 


Choi. / Diglycerides / FA 


Total 


P value 




P value 




P value 




P value 




A 


















B 


0.1664 


NS 


0.0490 


* 


0.0013 




0.4610 


NS 


C 


0.0000 


*** 


0.2092 


NS 


0.0367 


* 


0.0013 


** 


D 


0.0019 


irk 


0.8157 


NS 


0.4220 


NS 


0.0271 


* 


E 


0.0005 


*4rNr 


0.0536 


NS 


0.4781 


NS 


0.001 1 


** 


BL 


0.2327 


NS 


0.0297 


* 


0.1639 


NS 


0.6991 


NS 


DL 


0.0004 


*** 


0.0596 


NS 


0.0065 


** 


0.0011 


** 



Statistical analysis of total lipids and lipid balance of hair sebum of old mice. 

Values significantly different from the control values * p<0.05, **p<0.01, ***p<0.001, NS = non 

significant. 
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Claims 

Use of L-camitine and at least a component having an anti-oxidative activity for making 
an ingestable composition for the stimulation of the lipid metabolism in the skin of an 
animal or a human being. 

The use according to claim 1, for increasing the lipid secretion in the sebum. 

The use according to claim 2, for producing a protective sebum layer on the skin. 

The use according to one of claims 1 to 3, for treating dermatitis. 

The use according to claim 4, for treating ulcerative dermatitis. 

The use according to one of claims 1 to 3, for reducing dry skin or itching. 

The use according to any of the preceding claims, wherein the component exhibiting an 
anti-oxidative activity is selected from the group consisting of vitamin E; vitamin C; 
carotenoids; ubiquinones; tea catechins; coffee extracts containing polyphenols and/or 
diterpenes; ginkgo biloba extracts; grape or grape seed extracts rich in proanthocyanidins; 
spice extracts; soy extracts containing isoflavones, phytoestrogens; ursodeoxycholic acid; 
ursolic acid; ginseng and gingenosides and natural sources thereof; a source of thiols, 
preferably lipoic acid, cysteine, cystine, methionine, S-adenosyl-methidnine, taurine, 
glutathione or natural sources thereof; or mixtures thereof. 

The use according to any of the preceding claims, wherein the amount of L-camitine 
administered daily is from at Img to 1 g per kg of body weight / day, preferably of from 
5 mg to 250 mg per kg of body weight / day. 



The use according to any of the preceding claims wherein the amount of the component 
having an anti-oxidative activity is from 0.025 mg to 250mg per kg of body weight / day. 



I 
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10. 



11 



12. 

10 



13, 

15 



accoM.„g .o any of .He ,r^^, c,a,„s. «here.„ .He .nges.aH,e co.posi«o„ 
c„„.i„s a source of ta, wHicH compri^s u„sa.ura.ed fa..y ac,<is o. . e„.cHed w..H 



unsaturated fatty acids. 



THe use accoM^s .o Cai™ .0, wherein .He u„sa.u.a.e<. fa..y acids is a,pha-.i„o,enic 



acid. 



f the claims 10 or 1 1. wherein said source of fat is selected 
The use according to any of the claims lu or i , 

L the group consisting of an animal fat. preferably tallow or fish o... more pre ferabl 

or an vegetable fat. preferably com oU. sunHower oil. safflower oil. rape seed 
oil, soy bean oil, olive oil. borage oil. blackcurrent seed oil. 

. . nf the claims 10 to 12, wherein the amount of said source of fat 
The use according to any of the claims iv w , , • the 

■ ,t Last 0 1 % by weight on basis of the total weight of the 
in the composition is at least U. l /o oy 5 

composition. 



H THe use according .o any of*, preceding Cainrs, wHerein .He inges.aH>e ^mposiUon is a 
.ed,can,en,, a food or a «.ncUona, food, a nuiriUonaily con,p.e.e pe. or Hun,an food or 
20 dietary supplement. 
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AT, inges.ab,e con.posi.ion seiec.ed from a medicamen.. a food, a funcional food, a 
!:J.iona, con,p,e.e pe. or Hu^an food, and a dicary comprising L.c»...ne and a ieas. 
a component having an anti-oxidative activity. 
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The present invention pertains to the use of an ingestable composition containing L-camitine 
and at least one component having an anti-ox idative activity for stimulating the lipid metabolism 
in the skin of an individual, which results in an improvement of the general condition of the skin 
in particular dry, sensible or reactive skin, and in prevention of the occurrence of skin 
diseases, such as dermatitis. In addition thereto, the present invention pertains also to the use of 
such a composition for the preparation of a pharmaceutical composition or of a food, in 
particular a functional food or petfood product, for increasing lipid secretion in sebum, 
producing a protective sebum layer on the skin. 
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